Objective: To analyze factors associated with chronic joint symptoms (CJS) in adults. Method: A population-based, cross-sectional study was performed with a sample of 1,217 adults aged between 20 and 59 years, in the city of Viçosa, in 2014. The sampling process was performed by conglomerates and sample was selected using a two-stage cluster-sampling scheme. First, 30 of the 99 census tracts of Viçosa were randomly selected using a random sampling scheme, without replacement. Household questionnaires were applied to obtain CJS data, sociodemographic conditions, behavioral factors and health status. Multivariable analysis was conducted using Poisson regression, adjusted for the sampling design effect, using the svy commands in Stata software. Results: Prevalence of CJS totaled 31.27%, significantly higher in women (18.45). Age ranges 40-49 (PR 1.50; 95CI 1.16-1.92) and 50-59 years (PR 1.55; 95CI 1.07-2.25); overweight (PR 1.60; 95CI 1.28-2.00); obesity (PR 1.60; 95CI 1.11-2.29); and those who self-reported performing heavy work (PR 1.27; 95CI 1.09-1.48) showed higher prevalences of CJS. Conclusion: Women and individuals who were older, overweight and performing heavy work had a higher risk of CJS in this adult population residing in Viçosa, MG, Brazil.
introduction
Chronic joint symptoms (CJS) are defined as the presence of pain, edema, morning stiffness and mobility limitation on most days for a minimum period of six weeks. 1 These symptoms are usually associated with arthritis and can affect individuals at different ages, leading to functional limitations in daily and professional activities. 2 The health impact of CJS prevalence estimates is difficult to establish because these symptoms are self-reported rather than medically diagnosed. However, there is evidence that both self-reported symptoms and medical diagnosis have good validity. 3 In addition, for population screening, evaluating CJS is more feasible and may be an alternative for prevention, early diagnosis and insertion of interventions that may reduce the impact of probable chronic arthropathy, as well as the financial cost with expensive drug treatment.
There are reports of CJS prevalence in some countries, such as those found in the telephone health survey of individuals aged 18 years and older in the United States. 4 In this survey, 10% of respondents reported having CJS, reaching 33% when reporting medical diagnosis of arthritis is included. Prevalence in 2005 was 14% in that country. 5 In a survey conducted in Italy, 27% of respondents reported having joint pain/swelling, and 14.7% had morning stiffness. 6 More recently a population-based survey conducted in Australia with individuals between 16 and 96 years of age has obtained a prevalence of 11% 7 for symptoms. These differences in prevalence among studies may be related to the way the data are obtained or differences arising from the population, requiring further investigation.
In Brazil, studies aimed at investigating the prevalence of CJS are scarce, with only three investigations, of which two were developed with elderly populations. In these studies, prevalence rates were respectively 44.2% among elderly individuals from Minas Gerais 8 and 45.6% in an elderly population from São Paulo. 9 With adult populations, to date, the only study found was conducted by Silva et al., 10 who identified a prevalence of 36.5% in the south of Brazil.
Considering the scarcity of studies, particularly in the adult population, taking into account the impact on productive capacity and quality of life of this population and on the possibility of early identification of diseases such as arthritis, our study aimed to verify the prevalence of CJS and its associations with socioeconomic, demographic, behavioral and biological factors, in adults of Viçosa, Minas Gerais, Brazil.
Method
This is a cross-sectional, population-based study conducted between September 2012 and April 2014 in Viçosa, Minas Gerais. The reference population consisted of adults between 20 and 59 years of age, complete at the time of the research, of both sexes and living in the urban area of the municipality. This age group comprised approximately 52% of the total population, or 43,431 individuals. 11 We used Epi-Info software, version 3.5.2®, 12 to calculate the sample size, with the following parameters: reference population (43,431 individuals); confidence level of 95%; expected prevalence of CJS was 36.5%, 10 sample error of 4.0 percentage points; and study design effect of 1.7. Ten percent (10%) was added to compensate for declines and losses and 20% to adjust for confounding variables. The calculated sample was 1,217 individuals. It should be emphasized that the sample of our study is probabilistic, composed of conglomerates and in two stages (census and domicile).
Procedures for data collection included the selection of census tracts, according to recommendations described in the literature. Thirty (30) sectors were selected, without replacement. After sorting the sectors, we identified four blocks for each sector, numbered their corners, and then established the starting point for data collection in each block clockwise, also by drawing lots.
All individuals residing in the household were contacted and invited to participate in the study. We considered it a loss when households were visited for at least four times, including a visit at night and at weekends, but the interviewer did not locate the individual to be interviewed. Those who declined to participate in the study were contacted again by the study supervisor and, in case the disagreement remained, were counted as refusals. Exclusion criteria were as follows: pregnant women, individuals who were bedridden or unable to obtain the measures, and those who had a mental disability that prevented them from answering the questions in the questionnaire. Data collection was always conducted by a team of professionals trained to apply the questionnaires and the anthropometric measurements were performed by a single evaluator with the purpose of minimizing variations and maintaining the internal validity of the study. Details on the procedures for planning and carrying out the study can be obtained from the study by Segheto et al. 13 The dependent variable included CJS, defined as the affirmative response to the presence of pain or tenderness, swelling or hardening of the joints that lasted most days, for at least one month and a half, considering the last 12 months. The questions were adapted from the arthritis module of the Behavioral Risk Factor Surveillance System. 4 As independent variables, the following sociodemographic characteristics were evaluated: sex (male and female); age in years categorized as age group every 10 years; skin color according to Vigitel 14 and also categorized as white or non-white; formal education in years categorized as 0-4 years, 5-8 years, 9-12 years and > 13 years; and social class based on the tool of the Brazilian Association of Research Companies 15 and grouped as upper (A + B), middle (C) or lower (D + E).
Behavior-related variables included smoking habit and physical activity level (PAL). Smoking was categorized as smokers, former smokers and non-smokers regardless of frequency and amount of cigarettes. 16 The level of physical activity in leisure was assessed according to the International Physical Activity Questionnaire (IPAQ), validated for the Brazilian population, 17 including the fourth domain relating to recreation, sports, exercise or leisure activities. PAL was calculated by adding the time spent with moderate physical activities plus twice the time with vigorous activities, and categorized as irregularly active (< 150 minutes of activities in the week) or physically active (≥ 150 minutes of activities in the week). 18 Body mass index (BMI) was calculated based on the ratio of body mass to stature squared, both self-reported. We used the criteria proposed by the World Health Organization (WHO) 19 to categorize the BMI (≤ 25 kg/m 2 = adequate; 25 kg/m 2 to 29,99 kg/m 2 = overweight, and ≥ 30 kg/m 2 = obese), with low-weight individuals grouped into the normal weight category.
The self-reported diagnosis of diseases (hypertension, diabetes and arthritis) was evaluated through objective questions. 14, 20, 21 In addition, family history of arthritis or rheumatism, and heavy and repetitive work over the last 12 months have been evaluated asking the following questions: "Do you have any relatives with arthritis or rheu-matism?" "Do you have the need to lift heavy weights or need a lot of muscular strength during work activities, and do you repeat the same task many times?" 10 Control was performed in 10% of the sample, by telephone, with ten random questions being reproduced. 13 After these procedures, the data were entered twice in Epi-Data, by previously trained typists, and checked using "data compare." Consistency checks and analyzes were performed using statistical package Stata version 13.0. 22 The analysis was weighted by gender, age and formal education, with weights determined by the ratio of the proportions of individuals, according to the Brazilian Census Bureau -IBGE, 11 and in the sample, using svy commands. Initially, a descriptive analysis of the prevalence of CJS with its respective confidence intervals (95CI) was performed. Proportions, prevalence ratios and their respective 95% confidence intervals were presented to verify the associations between the dependent and each independent variables. Multiple analysis was performed using Poisson regression. Variables with p<0.20 were included in the bivariate analysis, and the criterion for their permanence in the final model was p<0.05.
This project was approved by the Human Research Ethics Committee of Universidade Federal de Viçosa (protocol no. 008/2012). All participants signed an informed consent form in two counterparts prior to the start of data collection.
results
Most of the evaluated individuals were young (20-29 years old), non-white, had higher education, belonged to the middle class, did not smoke, were physically inactive, self--reported adequate nutritional status, no diagnosis of hypertension or diabetes mellitus, no family history of arthritis, did not perform heavy work, and always performed repetitive tasks ( Table 1) .
The estimated prevalence of CJS was 31.27%, statistically higher among women and individuals in the age group of 40-49 years. Regarding skin color, there was no difference for the presence of CJS. Chronic joint symptoms were more frequent in individuals with more years of formal education (p<0.01) and belonging to the middle class, with similar distribution in the upper and lower classes (p=0.22). Regarding behavioral characteristics, CJS were more frequent in non-smokers and in physically inactive individuals (p<0.05). Regarding nutritional status, overweight individuals presented a higher prevalence of CJS compared to individuals who self-reported adequate nutritional status or obesity (p<0.01). CJS were more frequent in subjects who reported normal blood pressure and absence of family history of arthritis (p<0.01). Regarding the diagnosis of diabetes mellitus, there was no difference between individuals who reported having or not having this diagnosis (p=0.14). As for the performance of heavy work, CJS was more frequent in individuals reporting that they did not perform such activities; however, 24.57% of the participants reported repetitive work (p<0.01) ( Table 2) . Female subjects, those aged 40 to 49 years and 50 to 59 years, those overweight and obese, and those who needed strength for work activities (Table 3) were all associated with CJS. discussion Studies of this nature, which estimate the presence of CJS in adults, are still scarce. Our study found a prevalence of CJS of 31.27%, higher than that found in the US population, 4 as well as in the Italian 6 and Australian 7 populations, which presented respectively a prevalence of 10, 27 and 11%. In Brazil, a population-based study conducted in the city of Pelotas, Rio Grande do Sul, estimated prevalence data for CJS at 36.50%. 10 The factors associated with the higher prevalence of CJS are sex, age, overweight and heavy work.
The differences observed in our study regarding the prevalence of CJS compared with those described in other countries 4, 6, 7 may be related to the different characteristics of each of the populations analyzed, including social class, culture and quality of life, and more. Another important aspect that may have influenced the different prevalences observed when comparing our study with those performed with the North American and European population is the methodology used to investigate CJS. Studies conducted by the Centers for Disease Control and Prevention 4 and by Busija et al. 7 were performed by telephone and may have CJS: chronic joint symptoms. *All variables were adjusted. **The nutritional status was obtained based on the ratio between body mass and squared stature, both self-reported. The cut-off points adopted were ≤ 25 kg/m 2 = adequate; 25 kg/m 2 to 29.99 kg/m 2 = overweight, and ≥ 30 kg/m 2 = obese. 19 underestimated the prevalence of CJS by excluding individuals who do not own a telephone.
Regarding the difference in prevalence between the sexes, we found that the prevalence was higher in women (RP 1.38; 95CI 1.13-1.69) compared to men, corroborating the study by Silva et al., 10 which showed a prevalence 1.5 times higher (95CI 1.3-1.6 ) than in men. The literature states that the highest estimate of CJS prevalence in women may be related to differences and variations in the profile of female sex hormones. 23, 24 In addition, hormonal variations in association with overweight may trigger an endocrine imbalance of systemic repercussion that will act to destroy joint cartilage. 25 We observed an increase in the prevalence of CJS with age, so that in the age group from 40 to 49 and 50 to 59 years the prevalence of CJS was 1.50 times (95CI 1.16-1.92) and 1.55 times (95CI 1.07-2.25) higher compared to the age group 20-29 years. These results are similar to those observed in other studies. 7, 9, 10 Aging promotes a physiological wear of the joints that, combined with insufficiency in the repair of articular cartilage, mainly in the presence of comorbidities, 25, 26 can render the prevalence higher in older individuals.
Similar to other studies, 10, 27 overweight and obesity were associated with increased prevalence of CJS. One explanation for this association is the mechanical stress caused by excess weight 28, 29 and the proinflammatory properties of some adipocytokines, 10 such as visfatin. 30 Reducing body weight could be a strategy aimed at decreasing the prevalence of CJS in adults. Performing heavy work was associated with the presence of CJS. Importantly, organic tissues need to have a sufficient amount of function and tension to maintain their integrity. 31 If this tension does not have adequate stress, there may be atrophy and, in case of excessive stress to the organic capacity, degenerative changes. 31 This may be related to the response to cumulative mechanical stress on the joints, which can cause symptoms from an early stage of osteoarthritis. 10 CJS can cause functional limitation, decrease in quality of life and emotional disturbance in the study population. The clinical significance of symptom complaint is uncertain, but the identification of its prevalence and associated factors, especially those modifiable, may contribute to early diagnosis and establishment of interventions that reduce the impact of future arthropathy.
In order to reduce the prevalence of CJS and limit its impact on the individual, society and public health agencies, the following strategies are recommended: broadening access to primary health care; promoting education among patients, the general population and health professionals; encouraging weight control and appropriate practice of physical activity; and raising awareness of ergonomics at work. The results of our study may serve as a basis for the implementation of public policies, through educational programs aimed at the self-care of adults with chronic joint symptoms to prevent future disabilities.
Despite all the methodological procedures followed for the development of our study, such as sample selection, interview training, and quality control, our study has limitations, one of which is to obtain estimates for CJS based on self-report not medically confirmed. However, it is not feasible for population studies to perform clinical exams because they are more expensive than self-report. Another important limitation is the occurrence of memory bias related to the pain, swelling and hardening of the joints in the last 30 days prior to the home interview, which may underestimate the prevalence of these factors. Finally, it is impossible to establish a causal line according to the temporality of the study design. Nevertheless, estimates of the prevalence of self-reported chronic diseases have been considered a simple and objective way to obtain health information, with good levels of agreement with data on the actual prevalence of the disease in the population. 32 We thus conclude that the prevalence of CJS is high. There was a positive and independent association between CJS and female gender, age, overweight, obesity and heavy work. By identifying potentially modifiable factors associated with CJS, such as nutritional status and work overload, it is possible to establish early intervention strategies that result in the minimization of future risks of osteoarticular disease. In addition, studies using this approach and performing this type of screening may prevent future disability. 
